Introduction {#sec1-1}
============

Hypo-pituitarism results from impaired production of one or more of anterior pituitary trophic hormones.\[[@ref1]\] Patients with hypo-pituitarism may have isolated pituitary hormone deficiency (IPHD) or multiple pituitary hormone deficiency (MPHD), and may present with varied clinical manifestations like growth failure, central hypothyroidism, or underdeveloped secondary sexual characters. A rare cause of hypo-pituitarism is pituitary stalk transection syndrome. This syndrome was recognized only after MRI became widely used for evaluation of children with hypo-pituitarism. The characteristics features encountered are small anterior pituitary gland, absent or ectopic high signal intensity of posterior pituitary, and absence or hypoplasia of pituitary stalk. The MRI features of this condition in children and its association with hormonal deficiencies has been reported earlier.\[[@ref2]--[@ref4]\] Reports on adults with this disorder are scarce, with only one small case series published in the recent literature.\[[@ref5]\] This article describes the adult clinico-radiological phenotype of pituitary transaction syndrome, and compares this with the pediatric group of patients with same condition.

Aim {#sec1-2}
===

The aim of this study was to compare the adult clinico-radiological phenotype of pituitary transection syndrome with the pediatric group of patients with same condition.

Materials and Methods {#sec1-3}
=====================

We studied the hormonal deficiency pattern and MRI findings of 12 patients with pituitary stalk transection syndrome who presented to our department between 2004 and 2011. Six patients were children and six were adults (≥18 years). The children (4 males and 2 females) were in the age group 4-16 years (mean ± SD = 11.7 ± 4.3 years. Adults (3 males and 3 females) were in age group of 22-41 years (mean ± SD = 27.5 ± 7.4 years).

MRI Technique {#sec1-4}
=============

Three-millimeter contiguous sagittal and coronal plain T1W and T2W and dynamic post-contrast T1W MRI images through the sella were obtained using a 1.5-T superconducting MRI unit (Magnetom; Siemens, Erlangen, Germany). The images were evaluated for central nervous system malformations, with specific attention to the location and size of the anterior pituitary, its stalk, and posterior pituitary bright spot. Radiological diagnosis of empty sella was made when the cerebrospinal fluid (CSF) space was seen invaginating into the sella with non-visualization of the pituitary gland. Hypoplastic pituitary gland was defined as crescentic glandular tissue seen at the floor of the sella, with a maximum measurable height of 2 mm.\[[@ref6]\] The stalk was reported as thin or absent.

Observations and Results {#sec1-5}
========================

Of the children, three presented with isolated growth hormone deficiency and three presented with MPHD, and of the six adults, only one presented with isolated cortisol deficiency and the rest presented with multiple hormone deficiencies \[Tables [1](#T1){ref-type="table"}--[3](#T3){ref-type="table"}\]. Only one adult patient had reported an onset of symptom at 14 years (short stature, delayed puberty), whereas the others presented at ≥18 years. History of breech delivery was elicited in two children, one of whom had IPHD and the other had MPHD. Of the five adults with MPHD, two had breech deliveries and one had a history of perinatal asphyxia. The only adult with IPHD had cortisol deficiency, with a history of difficult delivery with shoulder dystocia. The MRI features in our cases are as shown in Tables [1](#T1){ref-type="table"}, [2](#T2){ref-type="table"} and [4](#T4){ref-type="table"}.
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Correlation of hormone deficiencies and MRI findings in children
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Correlation of hormone deficiencies and MRI findings in adults
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Pattern of multiple hormonal deficiency in children and adults
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Comparison between MRI findings in children and adults
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Discussion {#sec1-6}
==========

Structural pituitary abnormalities have been reported in 50%-70% of patients with pituitary hormone deficiency.\[[@ref7]--[@ref12]\] These abnormalities are more prevalent in MPHD.\[[@ref9]\] In both adults and children, ectopic posterior pituitary bright spot (EPPBS) at the median eminence was a universal finding in all patients, except one child who had the EPPBS in the stalk \[[Figure 1](#F1){ref-type="fig"}\]. In general, subjects with multiple hormone deficiency did not have a stalk (3/3 (100%) in children; 4/5 (80%) in adults), and children with IPHD had a detectable thin stalk (2/3 (66.66%) in children) \[[Figure 2](#F2){ref-type="fig"}\]. In our series, non-visualization of stalk was an important indicator of MPHD \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. These findings are in consonance with previous studies.\[[@ref13][@ref14]\] The thin stalk was visualized only in post-contrast images in two children with IPHD and one adult with MPHD. Maghnie, *et al*.\[[@ref15]\] and Genovese, *et al*.\[[@ref16]\] have stressed the importance of contrast injection as a means of optimizing visualization of the thin stalk. They observed that in a previous study of similar patients evaluated with plain MRI, the thin stalks were deemed absent.\[[@ref17]\] Visualization of an enhancing stalk on post-contrast images of patients with IGHD indicates partial preservation of the hypothalamo-hypophyseal portal vessels, and non-visualization in most patients with MPHD indicates progression of disease. Apparently the stalk becomes thinner as disease progresses from IPHD to MPHD. So the term 'pituitary stalk hypoplasia or 'thin stalk syndrome' may be preferred over pituitary stalk transection syndrome. Using new MRI sequences like constructive interference in steady-state (CISS) may actually show the stalk in most cases of IPHD. The mean size of the adenohypohysis in children with IPHD was 1.86 ± 0.05 mm and the value in one adult with IPHD was 1.2 mm. The mean size of the adenohypophysis in children with MPHD was 1.5 ± 0.1 mm and in adults with MPHD it was 0.8 ± 0.74 mm \[[Table 4](#T4){ref-type="table"}\]. While the number of patients was too small to derive statistical significance, we hypothesize that patients progress from IPHD to MPHD, with subsequent hormone deficiencies appearing as they progress from childhood to adulthood. This is corroborated by our finding that the size of adenohypophysis seems to diminish, and also by the higher occurrence of MPHD in adults. This correlates with previous reports of hypo-pituitarism, where a small gland was found to be significantly related to MPHD after puberty.\[[@ref18]\] Clearly a large multicenter study compiling patient data could answer this fascinating question. It is important therefore that the patients have long-term follow-up, with early detection and treatment of hormone deficiency as and when they manifest.

![A 4-year-old child presented with IGHD. Plain sagittal (A) and coronal (B) T1W images show hypoplastic adenohypophysis, thin interrupted stalk, and EPPBS in mid-stalk (arrow) with type-1 Arnold-Chiari malformation (arrow)](IJRI-22-182-g005){#F1}

![A 14-year-old female presented with IGHD. Plain sagittal (A) and coronal (B) T1W images show EPPBS at the median eminence (arrow), hypoplastic adenohypophysis, and absent stalk. However, in the contrast-enhanced, sagittal and coronal T1W images (D), a thin interrupted stalk was visualized (arrow)](IJRI-22-182-g006){#F2}

![A 16-year-old male presented with MPHD. Plain sagittal (A) and coronal (B) T1W images, and contrast-enhanced sagittal (C) and coronal (D) T1W images show EPPBS at the median eminence (arrow), hypoplastic adenohypophysis, and absent stalk](IJRI-22-182-g007){#F3}

![A 41-year-old male with a known case of panhypopituitarism (diagnosed at the age of 31 years) presented with hyponatremic seizures. Plain sagittal (A) and coronal (B) T1W images show EPPBS, a severely hypoplastic adenohypophysis, and absent stalk](IJRI-22-182-g008){#F4}

Various hypotheses have been proposed to explain the pituitary stalk transection syndrome. One hypothesis is an ischemic insult to the pituitary stalk occurring because of trauma during breech delivery.\[[@ref19]\] However, no pathological proof has been found and moreover these patients do not exhibit hypoxic damage to other structures sharing the same vascular supply. Another hypothesis is that head trauma associated with breech delivery causes mechanical rupture of the pituitary stalk as the stalk is stretched between the pituitary gland and the mobile brain.\[[@ref20][@ref21]\] Six out of 12 patients in our series had breech delivery and one patient had evidence of perinatal hypoxia. However, these two hypotheses do not explain the association of midline anomalies in these patients. A third conjecture therefore is that congenital hypoplasia or dysplasia of the pituitary gland is the cause of hypo-pituitarism. There is early fetal mal-development of midline structures, which results in failure of the neurohypophysis and its investing vascular plexus to descend completely into sella turcica. Anterior lobe hypoplasia and dysfunction result in decreased hormone secretion, which in turn results in increased incidence of breech presentation.\[[@ref20][@ref21]\] One of our children aged 4 years with IGHD had type-1 Chiari malformation \[[Figure 1](#F1){ref-type="fig"}\].

Conclusion {#sec1-7}
==========

This entity should be considered in the differential diagnosis in adults with hypo-pituitarism. The presence of MRI features suggestive of pituitary stalk transection syndrome should prompt a full pituitary hormonal evaluation. It is important to closely follow up these patients in the long-term so that their natural history of progressive radiological and hormonal deterioration can be ascertained and these patients can be managed better.

As patients progress from IPHD to MPHD, with subsequent hormone deficiencies appearing as they age from childhood to adulthood, the stalk and adenohypophysis become smaller, indicating that the term 'pituitary stalk hypoplasia' or 'thin stalk syndrome' is more appropriate than pituitary stalk transection syndrome.
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